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[ 0067 ] As is described above, according to the present 
embodiment , an automobile running, for example, on a road in 
a town can detect a moving object crossing the front area of 
an automobile and determine whether the moving object is a 
person, an automobile, or others. An automobile can take any 
kind of different movements, according to the detected moving 
object. For example, when the moving object is a person, whose 
speed of the movement is relatively slow, the automobile can 
deaccelerate its speed or once stop, or issue an alarm, which 
results in a safe drive of an automobile. 

[ 0068] The present invention is not limited to the above 
embodiment, but can be modified into the following variations. 
(1) In the above embodiment, time-series images are obtained 
by using one camera. However, two or more cameras may be 
provided, for example, to be in a stereoscopic structure, to 
discriminate a moving object based on a plurality of time-series 
images. In doing so, information on the distance to the moving 
object can be analyzed, which improves the accuracy in detection 
and discrimination of the moving object. 

(2 ) In the above embodiment, a moving object is discriminated 
based on the first principal component and contribution ratio, 
both of which are obtained by principal component analysis. 
However, either first principal component or contribution ratio 
is enough to discriminate the moving object, which attains high 
speed processing. 

(3 ) In the above embodiment, a moving object is discriminated 
based on a result of the principal component analysis. However, 
either or both of the mean value and the distribution value of 
the flow direction are enough to discriminate the moving object . 
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(4) In the above embodiment , the principal analysis is 
conducted for the lightness and flow direction at the detection 
point. However, principal component analysis for flow 
direction and flow length is also applicable. In case of 
discrimination between a person and an automobile, a person 
expands widely in the characteristic space since it is 
constituted of an aggregation of rigid bodies, while an 
automobile less expands in the characteristic space since it 
is constituted of a single rigid body with constant values in 
the flow length and the flow direction. 
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(57) Abstract 

PROBLEM TO BE SOLVED: To 
enable a moving object to be 
identified simply and stably 
without depending upon the shape 
information of the moving object 
by identifying the moving object 
based on the movement 
information detected from a time 
series image. 

SOLUTION: In a time series image 
storage unit 1 , the road area in 
the advancing direction of an 
automobile is imaged, and the 
acquired image is output as an 
time-series image to a movement 
information detection unit 2. In 
the movement information 
detection unit 2, the time-series 
image is converted to the digital 
signal, and the movement 
information existing in each local 
area is detected as a unit of local 
areas. In a moving object area 
extraction unit 3, based on the 
movement information detected in . 
the movement information 
detection unit 2 t an area in which 
the moving object is project 
during an image is extracted. In a 
moving object identification unit 
4, based on the extraction results 
of the moving object, the inside of 
the area in which the moving 
object is extracted or the 
movement information including 
the neighboring area thereof is 
analyzed, and whether or not the 
moving object is targeted to be 
identified is judged. 
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ft^SM 3{£, tUKA^-ry^S 3 2, 3 3&il&«t»GD 
Wm<p(D3:T<D'mmzftLTfi? Uf«yyS3 

[0 04 9] #tt#|gHiHK«4ftffiffi4 4 it. m&i&fem 
20 ntWffi 4 3^ffi^ ft* #/Ml*£<z>^ji5e2SM i: 

[0 0 5 0] i:35T\ 3©«fce){CLT#i&i*fI^aj 

gp 3 e> ai^ $ tozmmttummwit. /wh«©^ i: 
frmffimmz&^i&<D-$fitfmA?z>-zimi£tfm\<\ 

[0 0 5 1] t£oT. ^%tt^tt(C^V%T(l#tt(t:a>|| 
^3feO J: o KWEffr S: H^tC S T 4: V * 3 R3K 

[0 0 5 2] 08fi,ttfI9tt, *M»fflUCfeV^T«l 

Sr^tTVxS. H8fC^-r«fcdtCAKI5 ltt, 95 2, 
#<DM&£#t£-t-Z.£tf-Cg&. ABB 5 OA^iJLfc© 
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54, M5 5tt, 5 l©#*TtC«fcoT££ 

[0 0 5 3] S9»C^"tJ:e)^effi|*6 ltiii^f 

^tfi]{Cll6ii^»)$:^e>#-«)PII#t UT^Stl-S. ft 
fc, itSBtC-i-X«*^6 2 0gI5^ttlSMlEieaifil$:fi i o 
T^Stf, iI?£©:**5©:7U-Al/- h«3 0#/s 
^T*fcy, 3©MiaiSI»©»£a*^S;fV*\ * 

[0054] ggox, »BMMj8ii««ic**n*a--7T- 

(JWT, 7n-#r6j) %>U<ttx*yS8fifc4r©dMli& 

litems *mmmw*KAmtfe* fts s b*r 

©®#iJ#©#^©fifc^*ve£ft5fe©, «A«7D 
-#l*J©#tic#*£ < ft »J , fMWMMNMIc Slfjtl 
*3^*fcgtt#-©Wflc©a*|ifc&*fc«>, m*-\t-7 
n - * fll©&ft l*/Jt 3 < ft * . 

[o o 5 5] Hi ofiitfHi ltt, 3.©<fce>ftfttii.& 
®^*©« & 9 * > ^foS U fe t>©T*& 

5.110® (a)~(i) am#£*MH$ICAI3!tf 
**4i*»&€:ja*U Hllfi)(a)~(i) te&t&ft 
4S»fl«Ke»*#-£**i*»-&«:a*LTV**. ftfcH 

10, @11© (a) ~ (i) ©#*(C;fc^T, Xffiti 
(0-2 5 5), Yfffili^D-^ft (0° -3 6 0 
° ) , Zmi$*vi?&m (0-2 5 5) Sr^LTVN^. 
Ell OfcitfHl l(C^$*iS«fce>tC, AIBJ#**4x* 
®-a-«-7D-^l£a©/£:^»j^g^©{CMLT, III 

*^*ns^tt7n-^ioi©j!2:^y <, 

[0 0 5 6] J^±^fe«ke>{C, fM»fM£ffl«H£K#* 
ftTV*SJMM*©«S«CJ:oT. ^i&«c^*H!Hgc{C33W 
£&&ffi*©f?!|g, ^a-^|6l, xy$>!ftflM)E©3M|f# 
Jlft6Zli:##^.5. £©«fc-ifc»»flc©«BJc«fc*# 

^©MV^^*WlC3tt-fe«?)tC, ^J^.«#^»fi?ff©# 

^«fttt, v^<r3^©SHBSakx l, x2, •■•©»£» 
^ttia; x 1 + bjx 2 +•••©£ e» fCi!?fS:©-»CiCT? 

[0 0 5 7] #T©«T?tt, ^^©^Sfecfc^^n- 
#fa©:io&»l|!»fcLT±iajMMfr«:*TV*, ^©t 
^©^i±^&ttH©*S^i:LT^-rs. 

jet*, ij^^*f©^t-rs#i&ftc^i^tcfet-t5 

©ft^T*gA«(C^-rSH*^^ 
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^M^tfiSALT^fcy, #»*©-«#*« 
6*§£T-t>, Si5l±j*#©;£ftte*£<^iMtinc£5g 

[0058] 3©«fce)JcuT^tai$nfe^i±^©0!i 

£H 1 2 <fct>*H 1 3 {CjjrT. ft fc, H 1 2 

*MB*»cAia*<**4x*»^. a 1 3 a&writmmm 

[0 0 5 9] HI 2{C^£*i-5<fcofCAig#^**lS*§ 
10 mii^©^lSJ«f«g©A^VNitt«itft5o * 
fc, HI 3(C^3*iS«fce>fCg|M£#-£*4'V&#^, fg 
l ±^©^|pJtt«(f7K¥fti:«Si:ft U, ^IfrttMSifl 
«K***iS£IM*#AIH©*-&fc BS&S©I§^£:T* 
«, ^ffi34x5^l±^©*[fil*^ft5 3i:^^ 

[0 0 6 0] M^OMlOf-ftDl^otffl 
/Jn£3{*, H£«©fntC*t-t*H#ffl©tt (J^T. 
^£:*fc-rs) tbT^Slii^T't^ Hi2£<fctf 
HI 3{C^$nS<fce>tC^l^^-©^#^«, 
20 «««*K:Alffl*i«***i*«^i±/]Na<fty, Hi&uttf 

[0061] «±^fciiy, ijaHMMff&ffofefcs 
©«i^ia4) > ©*i^fe«fctf«#i©'jitt, -en-en^K; 
*Ms^««K:**ft *#»#©«« (±Effl«T»«Aia 

4:SIMt) lc«koTA^<^ftoTVN§„ -e^T% *H 

©k*» & *i m-3zi£ft& «fc ws* & -t n-f *v»«f 

+ £ 3 i: T*#l&tt©§StS!! fcff e> o 

30 [0 0 6 2] H14&, ±j$L£J:e>ft;£?£&ffl^T# 
firt*©fiSS!J&fTe>H l 4>©&IM*9R8!I84 ©HWtSrns^ 

*»7 1. T-zmmwn 2, fe.tomrasgp? 3 £ 

*bT^5„ #»#«aa»4©»f^tCov^Hl 
[0 0 6 3] HUHI^^«|t4 1 tt, ^iSflt^HIlSfe 

**** (WAtiAia* L < 

*) T»6*»if-5^©JF!lje«:tf-5 Ufy^S4 1) . 

mm mm±i*<D a$ 3 ^©sbe $ *i£ u s v ^mu± 

[00 64] i©¥0JBB*tca6r3V^TSRWI?lt*«3t»4 
ltt«T©ra?:ffe) Uf»^S4 2) . -tftto*,, 

50 «, *»©*flc*«itALfeBriBtt3y**i:LT«A«e 
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fM»*©*9»W*£SMMB*«:ffl;&-r* ittvfS 
4 3) „ 

[0 0 6 5] T-*Mffi® 7 2 ti, fKSg^ft¥9)gflt 7 2 

BB"t*±ja4M>«fS:ffv^ »&*iSflS-'£j«#©#Gja3 
il|t«Wfcri»J ! l ! l6»7 3K:fl}*t4 Uf>vyS4 

4) . 

[00 6 6] MBg*|£flS 7 3 \t. T-ZMffi® 7 2 

m:&sft53i-£j££©:&ft;i3£tfw#^&*4xWP 10 

fttt©«gi («j*.tfAIH%ib <«§»*) £i«3!JLT 

Uf77"s4 5), £©MmjitfcM*.tta*@ft* 

[00 6 7] «±«E^fe t »J *?£j&gJftK: «fc n«, 09 

fttttfAn. aw*. *iu<i»*newi'T?***»fe»B9 • 

J:oT«*©*fcofeftfls&fT^£i:#«rtB»Cfc*. W 20 

£»##*«©>iv*ah©»#wu aitgiMtfc 

i^%«»Jfi5It^T'i, B&gft*&gc£lC;j£fT 

[0 0 6 8] *»IBtt±iBiaB^JBtBR3£Sn6%>©"C 
ttfc<. &©J:3K:tt*3SgLTltjK-r*££#T»* 
S. • 

(1) ±fa^ife^ffiT*ii> i o ©m^isstc iot^ 
msm fcM u & #. 20* t &-e *i£U:©mm & 

mtfX^l/^J&lC&S.fc-MCgSffiU 3*ie>©aB8 30 
»Btc<koTBi»a*ifc1WR©i**5Ull«K:3S^v%T* 

ft#©ta8'j£fT3 <fc^KLTt>«fc^„ ^.©*e>tc-rsi: 
^ft<* * -c ©iEigic s mi & mm + & z. t. £ s 

©T% #ftft©tt»feJ:tJfaWJ!l©»a[S:lfi[I±Sli*ifc 

(2) ±IBHJS^filT'«, ±j«4MMfHcJ:oT»e>*t* 

l£j£#fcL<tt»#^©^i*ftfr-#©*£ffiv*Ti$ 
»J«:t?oT*iJ:<, ZL©«fce>tC"f S3.tT*«ta©lgiift 
felij^Sifc^-CS*. 40 

(3) ±K*St»»"Tftt, ±rifcMMfr«:fTofell6*fc« 

»ffi&#©r, ine>©4S©v>"fn*»-**»o<ttPi* 

£ /§ V % T m 0 & f? e> «fe e> IC U T t» <fc v * . 

(4) ±feni&£j&T'tt, tftm^;©ifiaifc7a-#^ii: 

e>fc-TSt, MA«AP^i:gft*i:©^iSUS:i--5^ 

£w^ttSjE#y#*s<fc5©c#u- §!»*«* 50 



9 - 2 4 9 0 8 3 

14 

£#U#/JvS<&&.- 
[0 0 6 9] $«dIC. fcffi*©^ 7 0-#|nK 

-«S«*Mc, W*tfftffi.6©xys;33LK, B<? 
©flS©«ttfll««:»WSaki: «itfJ:yW 
*7C©4#aSia»Cfett*ttfl^*ftC||r5v^TlWWS:ff-5 

( 5 ) ±mmmmm r* i±. &*?jiirMfltfiis 1 c as* *r 

B^#liB{ii£7:J-n LTH#U, ft#«SB&ffl 

2 tcfiv^T ft&pm m. & •? j v * )vm^ l 

fCffr£'fit$8©&ajS:?To fctf. ttftgnSMfttf 1 Ki3 
v*TI$^J®&©7^a^-^ S>'*;1/^8SMt^ *> 

(6) ±iE§&5&£flgT*li, mig©tCJ;oTUT;i'^-r 

# ©& ffi is «k tfs$SiJ & n *> <fc ? ic L T %, <fc v \ 

(7) ±IB^J6^ffiT'{i, ttjii-.5li?ra^©itf*5:^ 

ELfcjtf, «W*©IWFS:SltttC#»"rs«ft<t 

< lifHW*©****!**®^**^^******! 6 !!^ 

[0 0 7 0] 

[#§^©^*] W±©iiU*l6WlCj:tv«, ^JiJ®^ 
^6*mbfcftgfl»«K:l6^v^»ftf*&!WW'r*vli: 
T% ^*© «fc e> tc#»#©»«flMRlc«#-t s 3 i: j& 

[0®©ffi#^l5i^] 

m l ] *?8^©-|yfe^®tc#5¥»^iiliBiJigS©«l 

[02] nmM^moiWs^^^u-^^-v 

[03] Hl«t>©»SflMI*ffiW©«fiKS:a<+^0'5'^ 
IS 

[05] ^SUfi^®tc33WS^ft{*©iAffi]^aS:SiWt- 

sfe«)©ia 

[06] 0nf©#ft«sfI^ttmSP©m^-t^a^ 

^0 

[07] #ft{*:«««im»©ftffS:w-r7D-^-v-h 

[08] mnfoi&miz^^Tw.mznf-WMcDmzB'? 
0 

[09] Hiyg^fflfC33^T^#$tlfeH^©0!l&^-r 

0 

[0io] ^^g»^csv^rAP^?:^t^^©^© 
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[Hi 2] raiei&BjajcfcttTAra£'£tf«£©±j*# 

[014] 01 *<D&m»ffi,M®(Dmf&ZB?zrn v * 

0 

[015] ^mmmmom^^yn-^-^-h 

i -BMtanram*. 2-wj&m*mm&, 3-&m 
itfmm&m, 4 -&m#mm. 2 1 Hg^am 
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gp, 2 2 •••^m«Kffiim8P, 2 3 •-•flk*ffiBMMfttt 

SP, 2 4-^-7 r 7 L -r*>'l'7D-fmgi5. 2 5-^f-f 
^l/^D-^U, 3 0-»jh«*. 3 1-*^* 
;i/7D-, 3 2-B*(|iAA 3 3-$i», 3 4 -t 
^f-f 13)V7U-, 3 3 6-SfiftI 

«, 3 7-»gtN>j&, 3 8 - it^M, 3 9 
£. 4 1 -/Jx««Kjfe», 4. 2-»S+i&/&*j£ff, 4 

3 -tft^jftjassstmw, 4 4 -fMM«mfWtttt 

0, 5 1 -AM, 5 2-E 5 3-±m 5 4 -a, 
5 5-R. 6 1 -BSW, 6 2 -44ft, 7 1 -ffiftltt* 
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